
����

�����	� 
����
������
������������������ !�"���"#%$'&)(+*-,/.10%$��2043�0%.657098:09�<;=*->?�"#%$@*-8A(+*-B�#%.C*->D#%.6�2&)3E09.6570%8�09�-&GFIHKJGLNM-OGPG&RQ�S)H

TVU!WYX!Z�TV[@X
\D]"^A_2`9a@bc^edf^eg:dfhji%]lkRmGn�^e^eo�p1q1r�i?ksbc^tbvuwhxi9dy]"^v\c^ezlkRdfi{hjo}|~p1o��y�y�6��]"� g:]�m�d�kRiRdf^tb� o7`9^eg�^e�7n�^ei-�?�?�D�9kRd2k-o"^e�Vg:^eo"dy^ei{�yhjuy�w��kRm�m2^eo"^si{rj��hxuC�?� �?�9\c^e�2���N^�q1i{^em�^eotd1]"^ei{^k%q1i{^e� � �7� o-kRiR�'i{^em�p1� d-hxu�df]t^������q1i{h�b?p1g:df� hjo}g:i{hxm�m��ym�^eg�dy� hjo�p1m�� otr�n��yd�kRrjr�� otr�� oEdf]"^� ^sq1dfhjol�?� ^edfmGb?^eg�kR��g�]-kRo"o"^s�{�

Top Quark Production at Tevatron
\D]"^%\chjq���p�kRiR�)��kRm)b?� m�g:hxz"^ei{^tb7kRdDdf]"^%\c^ezlkRdfi{hjov� oE�R�?�?�D�x�ydD� m�nj��u�kRildf]t^%]"^tkRz"� ^sm�d��p�kRi{�~�t�)� df]�k���kRm�mChju~df]t^�hjisb?^ei2hju dy]"^�^e� ^eg�dyi{hj�)^tkR�vm�gjkR� ^N¡y�?¢R�G£%^e��¤w��� d hjufuy^si{mvkrji{^1kRdjhjq1q1hjiRdfpDo"� df�)dfhGdf^em�d"dy]"^C¥xd�kRolbDkRisbC¦}h�b?^e�R�§ dldy]"^v\c^ezlkRdfi{hjo"��� ���q2kR� i{mNkRi{^�q1i{h bcp1g�^tbdf]ti{hxp1r�]¨�:p2kRiR�+kRoto"� ]"� �RkRdf� hxo©¡ ª?�D«C¤�kRo-brj� p1hjo+uyp1m�� hjo¬¡y�R�D«C¤:�I�yody]"^�¥cd�kRolbDkRisb¦}h�b?^e� ��\chjq®�:p2kRiR�jmb?^egjkR�¯kR� �7hxm�dA^e°c�g�� p1m�� z�^e� ��dyh±k��=n�hxm�hjo©kRolb²k)³Dhjdydfhj���p�kRi{�~�´�wo¯dyp1iRo"�}dy]"^±�µn�hxm�hjo"m²gjkRob?^eg�kR�V^e� df]"^siE� ^eq1dfhjot� g�kR� � �Ihji�]lk?bci¶hjot� �gjkR� � �j�t·)^eotg�^�¸Nb?� m�dy� otg�d6g:]lkRoto"^e� m)kRi{^%hjnj�m�^si{zlkRn�� ^t�xdf]"^7¹?b?� �y� ^eqDdfhjolºlg�]-kRo"ot^e�l¡ njhjdf]�¨» m¼b?^sgjkR�+� ^eqDdfhjo"� gjkR� � �j¤A� m�z�^si{�+g�� ^tkRonjpDd9]-kRm�kvm���kR� �Ynji?kRotg�]t� otr@iskRdy� h¨¡ �D«C¤w½df]t^²¹R� ^eq1dyhxo-�s� ^edymcº7g�]-kRo"o"^s�A¡ hjo"^}��b?^e�gjkR��m9� ^sq1dfhjo"� g�kR� � ����dy]"^vhxdy]"^ei9hjo"^�b?^egjkR��m]lk?b?i{hjo"� g�kR� � ��¤j]-kRm��7hji{^2n~kRg:�jr�i{hxpDolb�n�p1dk�RkRi{r�^ein�i?kRo"g:]"� o"r®i?kRdy� h¾¡ ¸?�D«C¤w½©df]t^¹R]lk?b?i{hjo"� g�ºEg�]-kRo"ot^e��¡ n�hxdy]¿�V» m©b?^sgjkR�]lk?b?i{hjo"� g�kR� � ��¤!]lkRm�df]t^�{kRi{r�^em�d!nji?kRo"g:]"�� otr�i?kRdf� h}¡ À?ÀD«C¤1n�p1dDdy]"^�� �7q1hjiRd�kRotdDn�kRg:�j�rji{hjp1o-b9uyi{hj�©Á�_2`²q1i{hjg�^em�m�^sm~��kR��^em-� d�kb?� ufÂ1g:p1� d�g:]lkRoto"^e�jdfhGm�dfp2b?���
\D]"^�kRolkR� ��m�� m�q1i{^em�^eo"dy^tb�]"^ei{^2p1m�^sm dy]"^2� ^sq1dfhjol�?� ^edfm~g:]lkRoto"^e� �tkR� � hj��� otr�dy]"^�� ^sq1dfhjo�dfhnj^C^e� df]"^siYk��7p1hxovhjiYkRo)^e� ^eg�dyi{hjol�

The CDF II Upgrade
\D]"^Y_2`9a'b?^sdf^eg:dfhji�]lkRm-rjhjo"^Ydy]"i{hjp1r�]}k���kR� hji~p1q1r�i?k?b?^Cuyhji�|~p1ov�w���R\D]"^Y�!hxm�dti{^e� ^e�z~kRotdxp1q1r�isk?bc^em6uyhji1df]t� mYkRolkR� �jm�� mYkRi{^9kDg�hj�7q1� ^edf^s� �9ot^e�¼dyi?kRg���� o"r%m��jm�df^e��¡ykRo�ª2�RkR��^eim�� � � g�hjo�z"^eiRdf^s°)b?^edy^eg�dyhxiDm�pDi{i{hjp1o-b?^tb�nj�AkD�{kRi{r�^�b?iR� uydxg:]lkR�7n�^eiR¤y��kRo-b�kDo"^e�¼uwhxiR��kRisbgjkR� hjiR� �7^edy^ei���\D]t^C�7p1hjo�g:]lkR�7n�^eiRm~g�hjz�^ei?kRr�^�]-kRm9kR� m�h�n�^e^eo�� �7qDi{hxz"^tbD�

\D]"^)o"^e�¿m�� � � g�hjo²b?^edf^sg�dyhxiy�2kRn�hxp1d~dy�)� g�^)� hjotrj^eiYdy]lkRo'dy]"^)qDi{^ez�� hjp1m%hjo"^e�D� o"g:i{^tkRm�^emdf]t^�kRg�g:^eq1d�kRo"g�^�hju"n��yd�kRr�r�^tb)����x^ez"^eotdfmlnj�NkRn�hxpDd"¸?�D«��

Event Selection and Data Sample
�N^�m�^e� ^eg�dC� ��6^ez"^eo"dym%� o'�)]t� g�]�hxot^��Ãb?^eg�kR�jmYdyh�kRoN^s� ^sg�dfi{hjoNhji�k��7p1hjot�CkRolb�df]"^hxdy]"^si �	b?^egjkR��m~dfh�df��h!�:p2kRiR��mc��\D]"^Cm�� r�olkRdfpDi{^C� mldy]"^Cuwhx� � hx��� otr~�
Ä ¥x� o"r�� ^C]t� rj]t�ÆÅ"Ç�� ^eq1dyhxo�¡ Å"Ç�È�ÉsÊ~£%^e��¤
Ä ¸Yhji��7hxi{^Y� ^edfm�¡ Å Ç È²Ë�Ì £%^e��¤
Ä7Í kRi{r�^2�7� m�m�� o"r�ÎCÇ!¡DÈ!�?�C£%^s��¤
Ä �yoAhxisb?^si dyh�^so"]lkRotg�^Ydy]"^%m�� rjo-kR��hjz�^si�n~kRg���r�i{hxp1o-b9i?kRdf� hj�c�)^Ak?bDb?� df� hjolkR� � ��i{^e��:p1� i{^�kRd�� ^tkRm�d�hjo"^%� ^ed"dyh�n�^��Rb?^eotdf� Â1^tbAkRm9k�n��y� ^sd��

\D]"� m)� m'k��?`4z�^eiRdy^e°b?� m�qD�{kR�Nhju�k%df��q1� gjkR�\chxq©^sz�^eotd�kRdv_�`%a"�\x�)h)hjp1d hju df]t^�uyhjp1i� ^edym¾kRi{^<�{b?^so"df� Â1^1bkRm'nj�y� ^edfmx�¬\D]"^�i{^tbdfi?kRg:�jm � o-b?� gjkRdy^dfi?kRg:�jmGdf]-kRd�kRi{^vq2kRiRdhxu=dy]"^Ïbc� m�q1�RkRg�^1bm�^sg�hjolbDkRiR�Gz�^si{dy^e°6�

X (cm)
Ð-1 -0.8 -0.6 -0.4 -0.2 0

Ñ
0.2
Ñ

0.4
Ñ

0.6
Ñ

Y
 (

cm
)

-0.4

-0.2

0
Ñ0.2
Ñ0.4
Ñ0.6
Ñ0.8
Ñ 1
Ò1.2

I.P

 = 4.1 mm
xyL

 = 6.2 mm
xyL

Jet4 36.5 GeV

Jet3 57.8 GeV

MET 40.2 GeV

Muon 50.5 GeV
Jet1 102 GeV

Jet2 69.7 GeV

CDF II Preliminary 2 = 178.9 GeV/cevent
topm

2 = 94.9 GeV/cevent
W
Óm

\D]"^�bDkRd�kYp1m�^1bAuyhji%df]t� m!kRo-kR� ��m�� mG��^ei{^)d�kR��^eo�n�^edf��^e^eo}¦²kRi{g�]��?�?�?�}kRo-bvÔ�kRotp2kRiR��?�?�?¸?�"kRolbAkR�7hxpDo"dfm-dfhNkRo�� otdf^er�i?kRdf^tb%� pD�7� othxm�� df��hxut�D¢~ÅtÕ:ÖD×��

b-Jet Identification
Algorithm¥c^sg�hjolbDkRiR�)z�^eiRdy� g:^em�kRi{^Yi{^eg�hjo"m�dfi{pDg�dy^tb�nj�vm�^e�� ^sg�df� otr9dfi?kRg���m6�)� df]t� o�dy]"^2� ^edxdf]-kRdx]-kRz�^�k1�RkRi{r�^� �7q�kRg�dYq2kRi?kR�7^sdf^ei'kRolb�mxkRdf� m�uw��m�hx�7^'dfi?kRg:�j�� otrV��p�kR� � df��i{^t��pD� i{^e�7^so"dfmx�²�yo©kvÂ1iRm�d�q2kRm�m��df]t^�kR� r�hji{� dy]"�ØkRdfdy^e�7q1dym�dfh�i{^eg:hxotm�dyi{p1g�dCz�^ei{�df� g�^em���� dy]NkRd�� ^tkRm�dx¸Cdfi?kRg���mx���wuj� d�u�kR� � m�dyhAbch%m�hj�� d�dfiR� ^em�dfh�i{^eg�hjo"m�dfi{pDg�d2�!dfi?kRg���z�^si{dy� g�^emG�)� dy]�7hxi{^Cm�dyiR� otrj^so"dtg:p1dfmlhjo)dy]"^CdyiskRg:�Gm�^s� ^eg:df� hjol�§ � ^ed"� mG¹Rd�kRr�rj^tb6º6� u2k�m�^sg�hjolbDkRiR��z�^eiRdy^e°%� mli{^e�g�hjo"m�dfi{pDg�df^1bG��� df]�k-m�� r�o"� Â1g�k{otdCb?^eg�kR�)� ^eo"r�dy]� o�df]t^Cdfi?kRotm�z"^eiRm�^Cq1�RkRo"^)¡yÙlÚ�Û¶¤��

Jet Dir

Reference VTX from beamline

VTX
Secondary

Lxy

Efficienc y MeasurementÜ9o-b?^eiRm�d�kRo-b?� otrNdf]t^}kR� rjhjiR� dy]"��^sufÂ1g:� ^so"g��N� m!kYg:i¶pDg��RkR� q2kRiRdlhxu2df]t� mNkRolkR� ��m�� mx�9\D]"^^eufÂDg�� ^eo"g:�9� m~�7^tkRm�p1i{^tbCm�^sq2kRi?kRdf^e� ��� o�df]t^�bDkRd�k�kRo-bC� o�dy]"^�¦�hxotdf^�_�kRiR� hx�s� o�k6]"^tkRz"�Ý kRz�hji�^eo"iR� g�]t^tb�mxkR�7q1� ^t�~�yo!dy]"^'bDkRd�kR�"df]t^G]t^tkRz"� Ý kRz�hji2g:hjo"df^so"d~hju dy]"^�mxkR�7q1� ^G� m�7^tkRm�p1i{^tbvn��'�{bc^eo"dy� uw�j� o"r�g�]-kRiR���7^em�hxotmGuyi{hj�®df]t^�b?^eg�kR���9Þ�ß�àâá}ã ä%å-�G\D]"^i?kRdf� hvhju�^sufÂ1g:� ^so"g�� ^emY� o@bDkRd�kGkRo-b)¦�hxotdf^G_�kRiR� hE¡y¹Rm�gjkR� ^�u�kRg:dfhji"ºR¤���kRmY�7^tkRm�pDi{^tb�dyhnj^t�jæ�ç�èRéyèeêeæ�ë�ì�í@î?ïYðEï%«���\D]"� mliskRdy� h!b?hj^em~o"hjd-bc^eq1^eo-bYhjo)df]t^C^eot^ei{rj�Ghjutdy]"^C� ^ed��
ñ

ò�ó:ôlõ

ö ÷ ø öxù

ú:û�ú�ü�ýyþ:ÿ

hpos_data
�

Entries  7400
Mean    50.74
RMS      19.1

Jet ET
20 30 40 50 60 70 80 90 1000

0.005

0.01

0.015

0.02

0.025

0.03

hpos_mc
Entries  4822
Mean    52.64
RMS     20.79

hneg_data
�

Entries  1548
Mean    52.45
RMS     20.04

hneg_mc
Entries  568
Mean    55.79
RMS     20.43

Data
MC

Tagging Rates

hpos_data
�

Entries  7400
Mean    50.74
RMS      19.1

Jet ET
20
�

30
�

40
�

50 60
�

70 80
�

90
�

100
0
�0.005
� 0.01

0.015

0.02

0.025
� 0.03

0.035
� hpos_mc

Entries  4822
Mean    52.64
RMS     20.79

Data
MC

Positive Excess Rate

Jet ET
20 30 40 50 60 70 80 90 100

0.2
�0.4

0.6
�0.8

1

1.2

1.4

1.6

Data over MC

Jet ET
�20 40 60 80 100 120 1400

0.1

0.2

0.3

0.4

0.5

0.6

0.7

)
	

t



B-Jet Tag Eff. (Herwig t
�

§ ����s¦�hxotdf^2_�kRiR� h%mckR�7qD� ^2� m dy]"^eo�p1m�^tbCdfh9Â1o-b�df]t^2^euyÂ1g�� ^eotg��%uwhxiDd�kRrjr�� o"r!k-����?^ez"^eo"d¡ d�kR��� o"r�� otdfh�kRg:g�hjp1otdDdf]t^9m�g�k{� ^9u�kRg:dfhjiR¤��t�N^9Â1olb�df]-kRd6df]t^9^eufÂ1g:� ^eo"g:��dfhvd�kRr}kRd6� ^tkRm�dhxot^2� ^sdx� o'k-� ��?^sz�^eotd ¡ mckRdy� m�uy��� o"r!kR� �?�j� o"^s��kRdf� g~g:iR� df^eiR�RkR¤x� mx�����������������������¼� § o^ez�^so"df�wnj���y^ez"^eotd6q1iR� ��kRiR�Az"^eiRdf^s°�Â1o-b?� o"r�kR� rjhjiR� df]t� kR� � hj��mYdfhAi{^tkRg:]�kRo!^eufÂDg�� ^eo"g:�hxut�?�D«C�sn�p1d"�}kRm~o"hjdtp1m�^tbY� o�df]"^vkRolkR� �jm�� m~qDi{^em�^so"df^1bY]"^ei{^1�

Composition of the W + jets Sample
\D]"^'b?hj�7� o-kRo"d�n~kRg���rji{hjp1o-b?mCdfh!df]"^!� ��1m�� r�olkR�6� oNdf]t^Gn��yd�kRrjr�^tb)�¨�s� ^edymYmxkR�7q1� ^G� o"�g�� p2b?^�g�hjo"dyiR� n�p1dy� hjotm%uwi{hx� ]"^tkRz"� Ý kRz"hxiYq1]"��m�� g:m%^ez�^so"dymA¡! +Õ �ÕYkRolb" $# �#f¤w�1u�kR��^�nj�d�kRr�mA¡! $% �%{¤y��kRo-b�u�kR��^)� m�hj�{kRdy^tb�� ^eqDdfhjo"m9� o'Á�_�`V^ez�^so"dfmx� § m���kR� � ^eiYg�hjotdfiR� njp1dy� hxog�hj�7^emluyi{hj��&9�s� ^edym��6b?� �yn�hjm�hjo�kRo-b%m�� otrj� ^CdyhxqAq1i{h�b?p1g�dy� hxotmc�

�N^�^ez~kR� p2kRdy^�df]t^�]t^tkRz"� Ý kRz"hxiuyi?kRg�dy� hjo+hxuvdf]t^��¨�s� ^edym�mxkR�7q1� ^uyi{hj�Ø¦}hjo"dy^�_�kRiR� h �<\D]t^�o"hji{���kR� � 'DkRdy� hjo�hxu�dy]"^lhjz"^ei?kR� �?�¨�s� ^edymg�i{hjm�m��ym�^eg:df� hjo9� m d�k{��^eo�uyi{hj�¯bDkRd�k?�\D]"� m�q1� hxd�m�]thx��m�dy]"^AqDi¶^1b?� g�df� hjohxujdy]"^-�¨�?� ^edym6g:i{hjm�m��ym�^eg:df� hxo�uwi¶hj�§ Í)( £+*�,)�l�)]t� g�]Vb?^em�g:i{� n�^em�dy]"^bDkRd�k��)� df] k�i{^tkRm�hxo-kRnj� ^¯kRg�g:p1�i?kRg��j�

1 2 3 4 5

10-1

1

101

102 Wele+jets in 56.4/pb

ALPGEN with mathing(cone=0.7,et>- 10)

Njet

O
bs

er
ve

d 
W

 +
je

ts
 X

se
c 

(p
b)

³�kRg���r�i¶hjp1o-b?m!kRi{^)^em�df� ��kRdy^tb�kRm!k%uyp1otg�dy� hjoEhxu�� ^ed-�7pD� dy� q1� � g:� dy�j�)\D]t^vn�kRg:�jr�i{hjp1olb^em�df� ��kRdf^em-� ovdf]t^v�R�y� ^ed2kRolb%�?�w� ^edtn�� o"m�kRi¶^vk�rjhjh�b�g�]t^eg��)hxu6df]"^Y�!^edf]th b�n�^egjkRpDm�^Ydf]"^� ��sm�� rjo-kR�cg�hjo"dyi{� n�p1df� hjoG� o�df]t^em�^2n�� otm�� m%�:p1� df^2m���kR� �R��\D]t^-qD� hjd�nj^e� hj�²m�]"hj��m dy]"^�m�pD�hxuCkR� �tn�kRg:�jr�i{hjp1olbGg�hjotdfiR� njp1dy� hxotm��"g�hj�7q2kRi{^tb�dyh�dy]"^7bDkRd�k?� § o7^e°cg:^em�m�� o7df]"^�¸NkRolb
. À%� ^edfmln�� otm��DkRdydfiR� njpDdf^tb%dfh7����x^ez"^eo"dym��s� mlg�� ^tkRiR� ��z"� m�� n�� ^1�

Number of jets in W+jets
/1 2 3

0
4

N
um

be
r 

of
 ta

gg
ed

 e
ve

nt
s

0
1
5
2

10
3
15
3
20

25

30
0
35
0
40

mistags4
Wbb
Wcc
non-W5
Wc

τ6τ6→7WW,WZ,Z
Single top
8

σ9 1±
:

Tot bkgd 
;

)
<-1

Data (57.5 pb

CDF II preliminary

≥=

Ôy^sd"¦�p1� dy� q1� � g:� dy� ��� ^ed �Y� ^edfm . ¸Y� ^edym³�kRg:�jr�i{hjp1olb ¸?¸D� ª6ð~�D� � �R�D� À6ð��D� À ¸D� ª6ð~�D� �`7kRd�k ¸D� �?� �R�

The Z + jets Sample
\D]"^>&9�s� ^edym�mxkR�7q1� ^%� mCp1m�^tb!kRm�klg�i{hjm�m��wg�]t^eg���hxu6hjp1i-p1o-b?^eiRm�d�kRolb?� otr�hju6df]"^9]t^tkRz����Ý kRz�hji�g:hjo"df^so"d���\D]"^�uyhj� � hx��� otrNq1� hxd~m�]"hj�)m9dy]"^)� ^ed~�7p1� df� q1� � g:� df�!hju?&9�s� ^sdfm9^ez"^eo"dym��d�kRr�rj^tb@&%�?� ^edfm�^ez"^eo"dym��9kRolb!^s°cq1^eg�dy^tb7otp1�7n�^ei�hxu�d�kRr�rj^tb@&%�s� ^edfm�^ez�^so"dfm'¡ dy]"^Ad�kRriskRdy^C� mGkRm�m�p1�7^tb9dfh�n�^Ydf]t^YmckR�7^vkRm-� o}kRo�� otg�� p1m�� z"^%� ^ed1mckR�7q1� ^e� kRo-b%o"hjiR��kR� � '?^tb9dyhdf]"^Y�)]"hj� ^�&9�s� ^edymlmxkR�7q1� ^e¤:�

Number of jets in Z+jets
A1

B
2
C

3
D

4
E

N
um

be
r 

of
 e

ve
nt

s

10
B -1

1
B

10

10
2

Before tagging
After tagging

Expected tags
Expected tags w/errs

CDF II preliminary
F

≥G
Number of jets in Z+jets
A1

B
2
C

3
D

4
E

N
um

be
r 

of
 e

ve
nt

s

10
B -1

1
B

10

10
2

Cross Section Calculation
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